Solutions homework 2 by Alberici, Diego
HOMEWORK 2, CALCULUS AND LINEAR ALGEBRA, 2015/2016
Assigned 09/30/2015, due 10/07/2015, collected from 2pm to 2.15pm sharp!
Name and Family Name (CAPITAL LETTERS):
MATRICOLA N.:
Exercise 1
Consider the function f(x) =
x2 − a2
x− a where a is a real number.
a) What is the domain of the function f?
b) Compute, if it exists, limx→a f(x).
Solution:
a) The function f is defined for x− a 6= 0, namely its domain is R \ {a}.
b) f(x) =
x2 − a2
x− a =
(x− a)(x + a)
x− a = x + a −−−→x→a 2a.
Exercise 2
Consider the function f(x) =
√
9x2 − 1− 3x.
a) What is the domain of the function f?
b) Compute, if it exists, the limit of f(x) for x →∞.
Solution:
a) The function f is defined for 9x2 − 1 ≥ 0, hence its domain is ]−∞,− 1
3
[∪ ] 1
3
,∞[ .
b) f(x) =
√
9x2 − 1−3x = (
√
9x2 − 1− 3x)(√9x2 − 1 + 3x)√
9x2 − 1 + 3x =
(9x2 − 1)− 9x2√
9x2 − 1 + 3x =
−1√
9x2 − 1 + 3x −−−−→x→∞
0.
Exercise 3
Consider the function f(x) =
x2 − 1
|x− 1| .
a) What is the domain of the function f?
b) Compute, if they exist, the limits of f(x) for x → 1+ and x → 1−.
c) Does the quantity limx→1 f(x) exist?
Solution:
a) The domain of f is R \ {1}.
b) f(x) =
x2 − 1
|x− 1| =
(x− 1)(x + 1
|x− 1| =
(
sign(x− 1))(x + 1), hence f(x) −−−−→
x→1+
2 and f(x) −−−−→
x→1−
−2.
c) limx→1 f(x) does not exist because limx→1+ f(x) 6= limx→1− f(x).
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Exercise 4
Consider the function f(x) =
2x7 − x2 + 1
x7 + 3x6 − 4x5 .
a) What is the domain of the function f?
b) Compute, if they exist, the limits of f(x) for x → 1, x → −1 and x →∞.
Solution:
a) f(x) is defined for x7 + 3x6 − 4x5 6= 0. Factorizing x5 you obtain a quadratic polynomial and you can
find its roots:
x7+3x6−4x5 = 0 ⇐⇒ x5(x2+3x−4) = 0 ⇐⇒ x5 = 0 or x2+3x−4 = 0 ⇐⇒ x = 0 or x = −4 or x = 1 .
Hence the domain of f is R \ {−4, 0, 1}.
b) When x → 1+ the denominator goes to 0+ while the numerator goes to 2, hence lim
x→1+ f(x) = +∞.
When x → 1− the denominator goes to 0− while the numerator goes to 2, hence lim
x→1+ f(x) = −∞.
Therefore limx→1 f(x) does not exist.
When x → −1, it simply holds limx→−1 f(x) = f(−1) = −2− 1 + 1−1 + 3 + 4 = −
1
3
.
When x →∞, you factorize the largest power of x both in the numerator and in the denominator and
you get f(x) =
2x7 − x2 + 1
x7 + 3x6 − 4x5 =
x7(2 − 1
x
5 +
1
x
7 )
x7(1 + 3
x
− 4
x
2 )
=
2− 1
x
5 +
1
x
7
1 + 3
x
− 4
x
2
−−−−→
x→∞
2− 0 + 0
1 + 0− 0 = 2.
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